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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device which can prevent 
deterioration of insulating property of a conductive adhesive narrowly provided 
between fine electrodes of a semiconductor element caused by conductive 
particles of the adhesive, and which can connect the semiconductor element to a 
wiring substrate with a good productivity. 

SOLUTION: The semiconductor device includes a semiconductor element 1 having 
electrodes 2 and projected electrodes 3 each having a sectional area smaller than 
each of the electrodes 2 f a wiring substrate 4 having electrodes 5 provided at 
positions opposed to the projected electrodes 3, and a plurality of adhesive layers 
provided between the element 1 and substrate 4. The plurality of adhesive layers 
include an adhesive-alone layer 14 not containing conductive particles 6 and 
arranged on the side of the element 1, and an anisotropy conductive adhesive 
layer 7 provided on the side of the substrate 4 for conducting the electrodes 3 
and the electrodes 5. on the substrate and opposed thereto. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by to have the layer of the anisotropy electric-conduction 
adhesives which it is formed [ adhesives ] between the semiconductor device which has the projection electrode 
of the cross section smaller than this electrode on an electrode, the wiring substrate which has said projection 
electrode and the electrode arranged in the location which counters, and said semiconductor device and said 
wiring substrate, and make it flow through said projection electrode and the electrode on said wiring substrate 
which counters this. 

[Claim 2] The semiconductor device which has the projection electrode of the cross section smaller than this 
electrode on an electrode, The wiring substrate which has said projection electrode and the electrode arranged in 
the location which counters, It is the semiconductor device equipped with the two or more layers layer of 
adhesives formed between said semiconductor devices and said wiring substrates. Said two or more layers layer 
of adhesives The semiconductor device characterized by being in said layer [ of the adhesives which are in said 
semiconductor device side and do not contain an electric conduction particle ], and wiring substrate side, and 
consisting of layers of the anisotropy electric conduction adhesives which make it flow through said projection 
electrode and the electrode on said wiring substrate which counters this. 

[Claim 3] A wiring substrate is a semiconductor device according to claim 1 or 2 characterized by being a glass 
substrate. 

[Claim 4] A wiring substrate is a semiconductor device according to claim 1 or 2 characterized by carrying out 
the laminating of a printed circuit board and the wiring layer formed by resin material. 

[Claim 5] A wiring substrate is a semiconductor device according to claim 1 or 2 characterized by being the wiring 
layer which consisted of resin material with flexibility. 

[Claim 6] The manufacture approach of the semiconductor device characterized by to have the process which 
forms the projection electrode which has the cross-sectional area smaller than this electrode by the ball bonder 
on the electrode of a semiconductor device, the process which pastes up anisotropy electric conduction 
adhesives on the field in which the electrode on a wiring substrate and wiring were formed, and the process which 
pushes said projection electrode against the electrode of said wiring substrate through said anisotropy electric 
conduction adhesives. 

[Claim 7] The process which forms the layer of the adhesives which do not contain an electric conduction 
particle in the front face of the semiconductor device which has the projection electrode of the cross section 
smaller than this electrode on an electrode, The process which forms the layer of anisotropy electric conduction 
adhesives in the field in which the electrode on a wiring substrate and wiring were formed, The manufacture 
approach of the semiconductor device characterized by having the process which pushes the semiconductor 
device in which the layer of the adhesives which do not contain said electric conduction particle was formed, and 
the wiring substrate with which the layer of anisotropy electric conduction adhesives was formed, and is pasted 
up. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



-2- 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . • 

[Field of the Invention] This invention relates to the semiconductor device obtained by connecting the electrodes 
of a wiring substrate with a semiconductor device with anisotropy electric conduction adhesives, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Since electronic equipment is miniaturized more, it has changed to the approach of 
mounting a semiconductor device in a wiring substrate with nakedness without packing, from the approach of 
soldering the packed semiconductor device to a wiring substrate. There is the approach of pasting up the rear 
face of a semiconductor device on a wiring substrate with electroconductive glue, and connecting the electrode 
of a semiconductor device and the electrode of a wiring substrate with a wire as an approach of mounting a 
semiconductor device in a wiring substrate with nakedness. This approach requires time amount for connecting 
many electrodes in order to connect a semiconductor device and the electrode of a wiring substrate with 1 1 wire. 
Moreover, in order to arrange the electrode of the wiring substrate connected around a semiconductor device, a 
component-side product needs to take more greatly than the area of a semiconductor device. Then, as an 
approach of mounting in the almost same area as a semiconductor device, the semiconductor device was turned 
over and the flip-chip-bonding approach which carries out direct continuation to a wiring substrate electrode was 
developed. 

[0003] There are an approach (for example, the Nikkan Kogyo Shimbun issue, a surface mount technology, 
September issue 1994, 48 pages) of connecting using (1) electroconductive glue as the approach and the 
approach (for example, Kogyo Chosakai Publishing, June 1, 1986 issue, Sir face mounting technology, 172 pages) 
of connecting using (2) solder. Hereafter, it explains, referring to a drawing. Drawing 7 is the sectional view 
showing the configuration of the conventional semiconductor device connected using electroconductive glue. In 
drawing, the electrode with which the semiconductor device of the nakedness which 1 has not packed, the 
electrode with which 2 was formed on the semiconductor device 1 , the projection electrode with which 3 was 
formed on the electrode 2 on this semiconductor device, and 4 were formed in the wiring substrate, and 5 was 
formed on the wiring substrate 4, and 21 show electroconductive glue, and 22 shows encapsulant. 

..[0004] The manufacture approach of the^conventionaLsemiconductor device .with, such structure- is .explained. 

First, the projection electrode 3 is formed on the electrode 2 of a semiconductor device 1 using plating. Next, this 
projection electrode 3 is pushed against the electroconductive glue layer (not shown) formed in the plate at 
homogeneous membrane thickness, and electroconductive glue 21 is imprinted to the projection electrode 3. Next, 
a semiconductor device 1 is forced on the wiring substrate 4 for a semiconductor device 1 and the wiring 
substrate 4 after ************ of facing each other, the projection electrode 3 of a semiconductor device 1 , and 
the electrode 5 on the wiring substrate 4, and the projection electrode 3 and the electrode 5 on the wiring 
substrate 4 are contacted through electroconductive glue 21. Next, after heating on about 150-degree C 
conditions for several hours and stiffening electroconductive glue 21, the encapsulant 22 for protecting invasion 
of moisture etc. from the exterior is poured in between a semiconductor device 1 and the wiring substrate 4, and 
the semiconductor device shown in drawing 7 can be obtained by carrying out heat hardening. 
[0005] Drawing 8 is the sectional view showing the configuration of the conventional semiconductor device in the' 
case of connecting using solder. In drawing, the electrode with which the electrode with which 1 was formed in 
the semiconductor device and 2 was formed on the semiconductor device 1, the projection electrode with which 3 
was formed on the electrode 2 on this semiconductor device, and 4 were formed in the wiring substrate, and 5 
was formed on the wiring substrate 4, and 22 show encapsulant, and 23 shows solder. The manufacture approach 
of the conventional semiconductor device with such structure is explained. First, on two of the electrode formed 
on the semiconductor device 1, after forming the film of Cr and Cu by vacuum evaporationo etc., patterning of the 
resist is carried out and the projection electrode 3 of the solder of Pb-Sn is formed by plating or vacuum 
evaporationo. Next, the semiconductor device shown in drawing 8 can be obtained by performing the electrode 5 
and alignment on the wiring substrate 4 which has supplied the eutectic solder 23 beforehand, heating a 
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semiconductor device 1 , carrying out melting of the solder 23, joining the projection electrode 3 and an electrode 
5, pouring in encapsulant 22 and carrying out heat hardening between a semiconductor device 1 and the wiring 
substrate 4. 

[0006] Drawing 9 is the sectional view showing the configuration of the conventional semiconductor device which 
connects a semiconductor device and a wiring substrate with the anisotropy electric conduction adhesives 
indicated by JP,62-6652,B. In drawing, in the electrode with which 1 was formed in the semiconductor device and 
2 was formed on the semiconductor device 1 , the projection electrode with which 3 was formed on the electrode 
2 on this semiconductor device, and 4, a wiring substrate and 7 show the layer of anisotropy electric conduction 
adhesives, and 9 shows the electric conduction lead wire on the wiring substrate 4. In addition, anisotropy electric 
conduction adhesives are what distributed in adhesives metal particles, the particle which ****(ed) the metal on 
the front face of a plastic bowl, if a pressure is applied, adhesives will be eliminated and an electric flow will be 
obtained. 

[0007] If the layer 7 of anisotropy electric conduction adhesives is formed on the electric conduction lead wire 9 
on the wiring substrate 4 and the semiconductor device 1 with the projection electrode 3 is forced, the layer 7 of 
the anisotropy electric conduction adhesives of the part under the projection electrode 3 will flow in the direction 
in which the pressure was applied. Thereby, the projection electrode 3 and the electric conduction lead 9 flow. To 
coincidence, a semiconductor device*1 can be fixed according to an adhesion operation of the layer 7 of 
anisotropy electric conduction adhesives to the wiring substrate 4, and can prevent invasion of the moisture from 
the outside, or dust. Moreover, since the inferior surface of tongue of a semiconductor device 1 is extensively 
pasted up on the wiring substrate 4 by the layer 7 of anisotropy electric conduction adhesives, adhesion area 
becomes large and bonding strength also becomes strong. 
[0008] 

[Problem(s) to be Solved by the Invention] There were the following troubles in the conventional semiconductor 
device shown in drawing 7 and drawing 8 . 

(1) When a semiconductor device is pressed against a wiring substrate electrode for connection, 
electroconductive glue or the adhesives of solder contacts breadth and an adjoining electrode horizontally, short- 
circuit occurs, and connection of the semiconductor device of detailed inter-electrode distance cannot be 
performed. 

(2) After connecting the projection electrode of a semiconductor device, and the electrode of a wiring substrate 
with electroconductive glue or solder, in order to raise dependability and to pour in encapsulant between a 
semiconductor device and a wiring substrate, a process lacks in productivity mostly. 

[0009] Although the conventional technique shown in drawing 9 had solved these troubles once, the conductive 
particle of electroconductive glue existed in projection inter-electrode A, and there was a trouble that projection 
inter-electrode conductive particles recriminate, projection inter^eJectrode insulation-resistance deteriorates, or. 
the conductive channel by the electric conduction particle was made to inter— electrode [ in the front face of a 
semiconductor device ], and inter-electrode insulation deteriorated in the semiconductor device which has the 
detailed electrode with which an electrode spacing A becomes narrow. 

[0010] insulating degradation to which this invention originates in the electric conduction particle of the 
electroconductive glue by which it is placed between inter-electrode also in the semiconductor device which has 
a detailed electrode with a narrow electrode spacing — preventing — further — a wiring substrate — fitness — - 
it aims at offering the semiconductor device which makes connection with sufficient productivity, and its 
manufacture approach. 
[0011] 

[Means for Solving the Problem] The semiconductor device concerning this invention is formed between the 
semiconductor device which has the projection electrode of the cross section smallerthan this electrode on an 
electrode, the wiring substrate which has a projection electrode and the electrode arranged in the location which 
counters, and a semiconductor device and a wiring substrate, and is equipped with the layer of the anisotropy 
electric-conduction adhesives which make it flow through a projection electrode and the electrode on said wiring 
substrate which counters this. 

[0012] Moreover, the semiconductor device to which the semiconductor device concerning this invention has the 
projection electrode of the cross section smaller than this electrode on an electrode, It is the semiconductor 
device equipped with the two or more layers layer of adhesives formed between the wiring substrate which has a 
projection electrode and the electrode arranged in the location which counters, and a semiconductor device and a 
wiring substrate. The two or more layers layer of adhesives is in a layer [ of the adhesives which are in a 
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semiconductor device side and do not contain an electric conduction particle ], and wiring substrate side, and 
consists of layers of the anisotropy electric conduction adhesives which make it flow through a projection 
electrode and the electrode on the wiring substrate which counters this. 

[0013] Moreover, the wiring substrate of the semiconductor device concerning this invention is characterized by 
being a glass substrate. Moreover, the wiring substrate of the semiconductor device concerning this invention is 
characterized by carrying out the laminating of a printed circuit board and the wiring layer formed by resin 
material. Moreover, the wiring substrate of the semiconductor device concerning this invention is characterized by 
being the wiring layer which consisted of resin material with flexibility. 

[0014] Furthermore, the manufacture approach of the semiconductor device concerning this invention has the 
process which forms the projection electrode which has the cross-sectional area smaller than this electrode by 
the ball bonder on the electrode of a semiconductor device, the process which pastes up anisotropy electric 
conduction adhesives on the field in which the electrode on a wiring substrate and wiring were formed, and the 
process which pushes a projection electrode against the electrode of a wiring substrate through anisotropy 
electric conduction adhesives. 

[0015] Moreover, the manufacture approach of the semiconductor device concerning this invention The process 
which forms the layer of the adhesives which do not contain an electric conduction particle in the front face of 
the semiconductor device which has the projection electrode of the cross section smaller than this electrode on 
an electrode, It has the process which pushes the semiconductor device in which the layer of the process which 
forms the layer of anisotropy electric conduction adhesives in the field in which the electrode on a wiring 
substrate and wiring were formed, and the adhesives which do not contain an electric conduction particle was 
formed, and the wiring substrate with which the layer of anisotropy electric conduction adhesives was formed, and 
is pasted up. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based on a 
drawing. In addition, in drawing, the same agreement as the former expresses a thing the same as that of the 
conventional thing, or considerable. 

Gestalt 1 . drawing 1 of operation is the sectional view showing the configuration of the semiconductor device by 
the gestalt 1 of operation of this invention. In drawing, it is the layer of the anisotropy electric conduction 
adhesives with which the electrode with which 1 was formed in the semiconductor device and 2 was formed on 
the semiconductor device 1, the wiring substrate with which a projection electrode and 4 consist of a glass 
substrate in 3, the electrode with which 5 was formed on the wiring substrate 4, and 6 contain a conductive 
particle, and 7 contains the conductive particle 6. 

[0017] In the gestalt of this operation, since the cross section of each projection electrode 3 is formed so that it 
u -may become the. cross section smaller than the. electrode 2,formed on the semiconductor-device,.! , .the distance 
B between each electrode 2 can take the large spacing A of the projection electrode 3 used for connection with 
the electrode 5 on a circuit board 4, even when short Therefore, between the projection electrodes 3, it is 
mitigated and conductive particle 6 comrades in the layer 7 of anisotropy electric conduction adhesives 
contacting mutually, or recriminating can secure the good insulation between the projection electrodes 3. 
[0018] In addition, the ingredients of the projection electrode 3 on the electrode 2 of a semiconductor device 1 
should just be metals, such as gold, copper, nickel, and solder. The formation approach can be performed using 
the membrane formation technique of metals, such as a photoengraving-process technique, plating, or vacuum 
evaporationo. The conductive particle 6 turns into plastics particles, such as epoxy whose diameter is about 5 
micrometers, from the thing in which metal membranes, such as gold, were formed. The metal particles of nickel 
or gold may be used for others. Thermoplastic adhesives may be used for it although the epoxy resin of a heat- 
curihg mold was used for the layer 7 of anisotropy electric conduction adhesives as base res in of adhesives. - 
[0019] Moreover, in the gestalt of this operation, the flow with a good place which connected the semiconductor 
device 1 which formed the projection electrode 3 of a magnitude the angle of 50 micrometers, for example on the 
electrode 2 of the semiconductor device in which magnitude and spacing have 60-micrometer angle and 10 
micrometers, respectively to the wiring substrate 4 which consisted of glass substrates with the electrode 5 
which consists of ingredients of ITO (indium stannic-acid ghost) was able to be obtained. Therefore, according to 
the gestalt 1 of this operation, in connection with the wiring substrate of a semiconductor device with a detailed 
electrode spacing, good insulation can be secured and a good flow can be enabled. Moreover, a glass substrate 
can be wired detailed and can improve the packaging density of a semiconductor device by using a glass 
substrate as a wiring substrate. 
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[0020] Gestalt 2. drawing 2 of operation is the sectional view showing the configuration of the semiconductor 
device by the gestalt 2 of operation of this invention. It is a sectional view. In drawing, it is the layer of the 
anisotropy electric conduction adhesives with which the electrode with which 1 was formed in the semiconductor 
device and 2 was formed on the semiconductor device 1 , the electrode with which a projection electrode and 40 
were formed in the wiring substrate, and 5 was formed for 3 on the wiring substrate 40, and 6 contain a 
conductive particle, and 7 contains the conductive particle 6. Moreover, as for the conductor layer which a wiring 
layer and 10 become in 8 and the insulating layer of resin material and 12 become from the metal on a wiring layer 
8 in a crevice and 11, and 15, a printed circuit board and 16 are the circuit patterns on a printed circuit board 15. 
[0021] Also in the gestalt of this operation, since the cross section of each projection electrode 3 is formed so 
that it may become the cross section smaller than the electrode 2 formed on the semiconductor device 1, even 
when the distance between each electrode 2 is short, large spacing of the projection electrode 3 used for 
connection with the electrode 5 on the wiring substrate 40 can be taken. Therefore, between the projection 
electrodes 3, it is mitigated and conductive particle 6 comrades in the layer 7 of anisotropy electric conduction 
adhesives contacting mutually, or recriminating can secure the good insulation between the projection electrodes 
3. Furthermore, since the wiring substrate 40 consists of wiring layers 8 which consist of a printed circuit board 
15, an insulating layer 1 1 formed on it, and a conductor layer 12 in the gestalt of this operation as shown in 
drawing, it becomes lighter than the thing using a glass substrate. Moreover, as for the wiring pitch T of a printed 
circuit board 15, although about 200 micrometers is a limitation with a present condition technique, wiring pitch T 
on a wiring layer 8 can realize detailed wiring of 1 00 micrometers by using such a wiring substrate 40. 
[0022] The wiring substrate 40 is a conductor layer by applying resin, such as epoxy, to the front face of a printed 
circuit board 15, forming the Bahia hall using a photoengraving-process technique, forming a metal membrane by 
plating or vacuum evaporation© after forming an insulating layer 1 1 , and carrying out patterning of the metal 
membrane using a photoengraving-process technique. 12 can be formed on said insulating layer 11. Multilayering 
of a wiring layer 8 is possible by repeating formation of this insulating layer 1 1 and a conductor layer 12. The 
surface irregularity of such a wiring substrate 40 is large, and dispersion produces it in the height of an electrode 
5. 

[0023] Since the distance between the projection electrode 3 and the electrode 5 of the wiring substrate 40 will 
differ when irregularity is shown in the front face of the wiring substrate 40, there is a flume problem from which 
good connection is no longer obtained in no connection places. However, in case the projection electrode 3 is 
pushed against the electrode 5 of the wiring substrate 40 to this problem, it is solved by pushing in until a crevice 
10 produces the electrode 5 of the wiring substrate 40, and it becomes possible to connect certainly all the 
projection electrodes 3 and electrodes 5 of the wiring substrate 40 through the conductive particle 6. When the 
semiconductor device 1 which actually has a detailed electrode spacing was connected, the same result as the 
gestalt ,1. of operation was able to.be obtained; As mentioned above^ according to the.gestalt of tb is operation, the . - .. 
semiconductor device which secured projection inter-electrode good insulation, and attained improvement and 
lightweightHzing of packaging density is realizable. 

[0024] Gestalt 3. drawing 3 of operation is the sectional view showing the configuration of the semiconductor 
device by the gestalt 3 of operation of this invention. In drawing, it is the layer of the anisotropy electric 
conduction adhesives with which the electrode with which 1 was formed in the semiconductor device and 2 was 
formed on the semiconductor device 1 , the electrode with which a projection electrode and 8 were formed in the 
wiring layer, and 5 was formed for 3 on the wiring layer 8, and 6 contain a conductive particle, and 7 contains the 
conductive particle 6. Moreover, it is the conductor layer which 10 becomes in a crevice and the insulating layer 
of resin material and 12 become from the metal on a wiring layer 8 in 1 1. As shown in drawing, with the gestalt of 
this operation, the wiring layer 8 as shown with the gestalt 2 of operation is used as the wiring substrate itself 
instead of the wiring substrate 4 which consists of a glass substrate used in the gestalir 1 of operation. The - 
formation approach of a wiring layer 8 uses the same approach as the gestalt 2 of operation. Although the resin of 
an insulating layer 1 1 used the epoxy resin with the gestalt 2 of operation, the polyimide which has flexibility more 
is sufficient as it. 

[0025] Moreover, also in the gestalt of this operation, since the cross section of each projection electrode 3 is 
formed so that it may become the cross section smaller than the electrode 2 formed on the semiconductor 
device 1 , even when the distance between each electrode 2 is short, large spacing of the projection electrode 3 
used for connection with the electrode 5 on a wiring layer 8 can be taken. Therefore, between the projection 
electrodes 3, it is mitigated and conductive particle 6 comrades in the layer 7 of anisotropy electric conduction 
adhesives contacting mutually, or recriminating can secure the good insulation between the projection electrodes 
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3. 

[0026] Since the distance between the projection electrode 3 and the electrode 5 on a wiring layer 8 will differ 
when irregularity is shown in the front face of the wiring layer 8 as a wiring substrate, there is a flume problem 
from which good connection is no longer obtained in no connection places. However, in case the projection 
electrode 3 is pushed against the electrode 5 of a wiring layer 8 like the case of the gestalt 2 of operation also to 
this problem, it is solved by pushing in until the electrode 5 of a wiring layer 8 produces a crevice 10, and it 
becomes possible to connect certainly all the projection electrodes 3 and electrodes 5 on a wiring layer 8 through 
the conductive particle 6. Furthermore, in the gestalt of this operation, since a wiring layer 8 can absorb enough 
the thermal stress generated according to the coefficient-ofHhermal-expansion difference of a semiconductor 
device 1 and a wiring layer 8 by having constituted only from a wiring layer 8 using resin material flexible as a 
wiring substrate, the dependability of the connection over the long period of time of the projection electrode 3 
and the electrode 5 on a wiring layer 8 can be improved. 

[0027] Gestalt 4. drawing 4 of operation is drawing showing the manufacture approach by the gestalt 4 of 
operation of this invention. In drawing, it is the layer of the anisotropy electric conduction adhesives with which 
the electrode with which 1 was formed in the semiconductor device and 2 was formed on the semiconductor 
device 1, the electrode with which a projection electrode and 4 were formed in the wiring substrate, and 5 was 
formed for 3 on the wiring substrate 4, and 6 contain a conductive particle, and 7 contains the conductive particle 
6. Drawing (a) shows the condition of having formed the projection 1 3 by the ball bonder on the electrode 2 of a 
semiconductor device 1 . It makes the tip of projection 1 3 flat and shows the condition of having formed the 
projection electrode 3 while drawing (b) is monotonous, forces this projection 13 and equalizes the height of 
projection 13. Drawing (c) shows the condition of having formed the layer 7 of anisotropy electric conduction 
adhesives on the wiring substrate 4. Furthermore, drawing (d) forces the semiconductor device 1 with the 
projection electrode 3 on the wiring substrate 4, heats it, and shows the condition that the projection electrode 3 
and the electrode 5 of the wiring substrate 4 flowed. Thus, it is effective in the ability to form the projection 
electrode 3 easily, without passing through complicated processes, such as photoengraving process and plating, 
by forming the projection electrode 3 using a ball bonder according to the manufacture approach of the 
semiconductor device by the gestalt of this operation. 

[0028] In the gestalt 1 of operation of the gestalt 5. above-mentioned of operation, although a conductive channel 
may be able to do electrode 2 adjoining comrades through the conductive particle 6 and insulating dependability 
may deteriorate if the conductive particle 6 exists in the part which has exposed the electrode 2 of a 
semiconductor device 1 since the electrode 2 of a semiconductor device 1 has the larger cross section than the 
projection electrode 3, the gestalt of this operation also improves such a trouble. Drawing 5 is the sectional view 
showing the configuration of the semiconductor device by the gestalt 5 of operation of this invention. In drawing, 
although the layer of the anisotropy electric conduction adhesives with which the electrode, with.which t was 
formed in the semiconductor device and 2 was formed on the semiconductor device 1, the electrode with which a 
projection electrode and 4 were formed in the wiring substrate, and 5 was formed for 3 on the wiring substrate 4, 
and 6 contain a conductive particle, and 7 contains the conductive particle 6, and 1 4 use the same adhesives as 
the layer 7 of anisotropy electric conduction adhesives, the conductive particle 6 is the layer of only the 
adhesives which are not included. 

[0029] Thus, with the gestalt of this operation, the layer of the adhesives of two layers of the layer 7 of the 
anisotropy electric conduction adhesives containing the conductive particle 6, the layer 7 of these anisotropy 
electric conduction adhesives, and the layer 14 of only the adhesives which do not contain the conductive 
particle 6 using the same adhesives is formed between the semiconductor device 1 and the wiring substrate 4. In 
addition, if the productive efficiency at the time of manufacture is taken into consideration, since it is necessary 
to harden the adhesives between a semiconductor device 1 and the wiring substrate 4 to coincidence, it is - 
necessary to use the adhesives of the layer 14 of adhesives without the conductive particle 6, and the layer 7 
with the conductive particle 6 as the adhesives of the same ingredient. 

[0030] Also in the gestalt of this operation, since the cross section of each projection electrode 3 is formed so 
that it may become the cross section smaller than the electrode 2 formed on the semiconductor device 1 , the 
distance B between each [ electrode 2 ] can take the large spacing A of projection electrode 3 comrades used for 
connection with the electrode 5 on the wiring substrate 4, even when short. Therefore, in the layer 7 of 
anisotropy electric conduction adhesives, between each projection electrode 3, it is mitigated and conductive 
particle 6 comrades contacting mutually, or recriminating can secure the good insulation between the projection 
electrodes 3. Furthermore, since it prevents certainly that a conductive channel is made through the conductive 
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particle 6 between electrode 2 comrades which adjoin by constituting the layer 14 of only the adhesives which do 
not contain the conductive particle 6 in the field by the side of the wiring substrate 4 of a semiconductor device 1 
as shown in drawing 5 , it can prevent that insulating dependability deteriorates between the electrodes 2 formed 
in the field by the side of the wiring substrate 4 of a semiconductor device 1 . 

[0031] Gestalt 6. drawing 6 of operation is the sectional view showing the manufacture approach by the gestalt 6 
of operation of this invention. In drawing, although the layer of the anisotropy electric conduction adhesives with 
which the electrode with which 1 was formed in the semiconductor device and 2 was formed on the 
semiconductor device 1, the electrode with which a projection electrode and 4 were formed in the wiring 
substrate, and 5 was formed for 3 on the wiring substrate 4, and 6 contain a conductive particle, and 7 contains 
the conductive particle 6, and 14 use the same adhesives as the layer 7 of anisotropy electric conduction 
adhesives, the conductive particle 6 is the layer of only the adhesives which are not included. Drawing 6 (a) shows 
the condition of having formed the layer 1 4 of only adhesives without the conductive particle 6 in the front face 
of the semiconductor device 1 in which the projection electrode 3 was formed. Drawing 6 (b) shows the condition 
of having formed the layer 7 of anisotropy electric conduction adhesives on the wiring substrate 4. The condition 
heated and hardened the layer 14 of only adhesives and the layer 7 of anisotropy electric-conduction adhesives 
without the conductive particle 6 is shown at the same time drawing 6 (c) forces and heats the semiconductor 
device 1 in_which the layer 14 of only the adhesives which do not have the conductive particle 6 to the wiring 
substrate 4 in_which the layer 7 of anisotropy electric-conduction adhesives was formed was formed and it takes 
a flow with the projection electrode 3 of a semiconductor device 1, and the electrode 5 on the wiring substrate 4. 
[0032] Thus, by forming the layer 14 of only adhesives without the conductive particle 6 in the front face of a 
semiconductor device 1 beforehand It becomes possible to separate completely the layer 7 of anisotropy electric 
conduction adhesives with the conductive particle 6, and the layer 14 of only adhesives without the conductive 
particle 6. In case a semiconductor device 1 is forced and heated to the wiring substrate 4 and adhesives are 
hardened, adhesives can become soft and flow and it can prevent completely that the conductive particle 6 exists 
between the electrodes 2 on a semiconductor device 1 . Therefore, the semiconductor device which prevents that 
a conductive channel is made through the conductive particle 6 between electrode 2 comrades adjoined on the 
manufacture approach ****** of the semiconductor device by the gestalt of this operation and a semiconductor 
device 1 , and can prevent that insulating dependability deteriorates between the electrodes 2 formed in the field 
by the side of the wiring substrate 4 of a semiconductor device 1 is realizable. 
[0033] 

[Effect of the Invention] The semiconductor device which has the projection electrode of the cross section 
smaller than this electrode on an electrode according to this invention, Since it had the layer of the anisotropy 
electric conduction adhesives which it is formed [ adhesives ] between the wiring substrate which has a 
..... ... projection electrode and the-electrode. arranged, in the location which counters, and. a semiconductor: device and a. . 

wiring substrate, and make it flow through a projection electrode and the electrode on said.wiring :substrate which 
counters this In connection with the wiring substrate of a semiconductor device with a detailed electrode spacing, 
it is effective in the ability to offer the semiconductor device which can enlarge projection inter-electrode 
distance, can secure good insulation and can enable a good flow. 

[0034] Moreover, the semiconductor device which has the projection electrode of the cross section smaller than 
this electrode on an electrode according to this invention, It is the semiconductor device equipped with the two 
or more layers layer of adhesives formed between the wiring substrate which has a projection electrode and the 
electrode arranged in the location which counters, and a semiconductor device and a wiring substrate. By being in 
a layer [ of the adhesives which the two or more layers layer of adhesives has in a semiconductor device side, 
and do not contain an electric conduction particle ], and wiring substrate side, and constituting from a layer of the 
anisotropy electric conduction adhesives which make it flow through aprojection electrode and the electrodei on 
the wiring substrate which counters this Since it can prevent certainly that a conductive channel is made through 
a conductive particle among the electrodes which projection inter-electrode good insulation is secured to, and a 
semiconductor device adjoins, it is effective in a very good insulating semiconductor device being realizable. 
[0035] Moreover, according to this invention, since that wiring substrate uses the glass substrate in which 
detailed wiring is possible, it is effective in the semiconductor device which can secure good insulation and can 
aim at improvement in packaging density being realizable. Moreover, since that wiring substrate carried out the 
laminating of a printed circuit board and the wiring layer formed by resin material according to this invention, it is 
effective in the semiconductor device which secured good insulation and attained improvement and lightweight- 
izing of packaging density being realizable. Moreover, according to this invention, since that wiring substrate used 

-8- 



the wiring layer which consisted of resin material with flexibility, it is effective in the semiconductor device which 
secures good insulation and can aim at improvement in the dependability of connection over a long period of time 
being realizable. 

[0036] Moreover, since it has the process which forms the projection electrode which has the cross-sectional 
area smaller than this electrode by the ball bonder on the electrode of a semiconductor device according to this 
invention, formation of a projection electrode makes complicated processes, such as photoengraving process and 
plating, unnecessary, and is effective in the ability to offer the manufacture approach of a semiconductor device 
with sufficient productive efficiency. 

[0037] Moreover, the process which forms the layer of the adhesives which do not contain an electric conduction 
particle in the front face of the semiconductor device which has the projection electrode of the cross section 
smaller than this electrode on an electrode according to this invention, The process which forms the layer of 
anisotropy electric conduction adhesives in the field in which the electrode on a wiring substrate and wiring were 
formed, Since it has the process which pushes the semiconductor device in which the layer of the adhesives 
which do not contain an electric conduction particle was formed, and the wiring substrate with which the layer of 
anisotropy electric conduction adhesives was formed, and is pasted up It can prevent certainly that a conductive 
channel is made through a conductive particle among the electrodes which a semiconductor device adjoins, and is 
effective in the ability to offer the manufacture approach of a very good insulating semiconductor device. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing, 1] It is the sectional view showing the configuration , of the semiconductor device by the gestalt .1 of - 
operation of this invention. - 

[Drawing 2] It is the sectional view showing the configuration of the semiconductor device by the gestalt 2 of 
operation of this invention. 

[Drawing 3] It is the sectional view showing the configuration of the semiconductor device by the gestalt 3 of 
operation of this invention. 

[Drawing 4] It is drawing for explaining the manufacture approach of the semiconductor device by the gestalt 4 of 
operation of this invention. 

[Drawing 5] It is the sectional view showing the configuration of the semiconductor device by the gestalt 5 of 
operation of this invention. 

[Drawing 6] It is drawing for explaining the manufacture approach of the semiconductor device by the gestalt 6 of 
operation of this invention. 

[Drawing 7] It is the sectional view showing the configuration of the conventional semiconductor device. 
[Drawing 8] It is the sectional view showing the configuration of the conventional semiconductor device. 
[Drawing 9] It is the sectional view showing the configuration of the conventional semiconductor device using 
anisotropy electric conduction adhesives. 
[Description of Notations] 

1 Semiconductor Device 2 Electrode on Semiconductor Device 3 Projection Electrode 
4 Wiring Substrate 5 Electrode on Wiring Substrate 6 Conductive Particle 

7 Layer of Anisotropy Electric Conduction Adhesives 8 Wiring Layer 9 Electric Conduction Lead 
10 Crevice of Wiring Substrate 11 Insulating Layer 12 Conductor Layer 
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13 Projection 14 Layer of Only Adhesives 15 Printed Circuit Board 
16 Circuit Pattern 21 Electroconductive Glue 22 Encapsulant 
23 Solder 



[Translation done.] 
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